fermented both glucose and mannitol under anaerobic conditions, produced acetoin from glucose, grew and produced black colonies on tellurite glycine agar, required both thiamine and nicotinic acid, and did not that are used to identify Staphylococcus aureus were devised as a result of studies conducted prior to the widespread occurrence of antibioticresistant strains (Breed, Murray, and Smith, 1957) . The coagulase test is widely accepted as the best single diagnostic test for the recognition of potentially pathogenic staphylococci (Elek, 1959) . Mossel (1962) studied 577 strains of staphylococci and micrococci from clinical and other sources and concluded that the anaerobic fermentation of mannitol (Evans, 1947) is the only test having a high correlation with the production of coagulase. Stability of the coagulase test and associated physiological tests may result from the selective effect of a metabolic product, similar to the enzymatic digest of deoxyribonucleic acid described by McKee and Braun (1961) . Some factor in this digest stimulates rapid establishment of coagulase-positive types in broth cultures containing predominantly coagulase-negative variants of S. aureus.
Numerous authors have reported altered nutritional requirements, impaired respiratory activity, or other physiological changes in antibiotic-resistant mutants of S. aureus. Klimek, Cavallito, and Bailey (1948) correlated an increased resistance to penicillin with decreased fermentative properties, loss of pigmentation, and loss of hemolysin and coagulase production. Sevag and Rosanoff (1952) found reduced nutritional requirements in streptomycin-resistant strains. McVeigh and Hobdy (1952) found that penicillin-resistant strains had lost the ability to grow anaerobically, reduce nitrates, produce pigment, and liquefy gelatin, no longer required thiamine and niacin, and were coagulasenegative. Strains resistant to chlortetracycline, streptomycin, and subtilin gave weak to moderate coagulase tests and grew more poorly than the parent strain. Ramsey and Padron (1954) reported that chloramphenicol resistance was accompanied by a decreased requirement for thiamine and nicotinic acid. Wood and Steers (1959) reported that a chloramphenicol-resistant strain required adenine together with another purine-whereas the sensitive parent strainhad no requirement for exogenous purine. Massieu (1960) found tetracycline-resistant mutants to be coagulase-negative. Padron (1960) (Sompolinsky, 1953) , was included as a control in some of the experiments. Information received with these cultures indicated that nine cultures were coagulase-positive and represented both antibiotic-sensitive and -resistant strains from different phage groups, whereas M. hyicus was coagulase-negative and completely sensitive to all antibiotics tested. In some of the concluding experiments, 12 additional cultures from clinical sources, acquired later from R. J. Mandle, were used.
Stock cultures were maintained on slants of BBL Trypticase Soy Broth plus 1.5 % agar (TSB agar). Slants were incubated at 37 C for 24 hr, stored at 4 C, and transferred thereafter approximately every 6 months.
Prior to experimental use, stock cultures were transferred at 24-hr intervals for 5 days in Difco APT Broth. For inoculation, 24-hr-old cultures were used. Unless otherwise specified, all incubations were at 37 C.
Antibiotic-sensitivity spectra. Antibiotic-sensitivity spectra were determined by spreading 0.1 ml of culture on the surface of TSB agar, dropping Multidiscs (Colab Laboratories, Inc., Chicago Heights, Ill.) onto the surface of the agar, inverting the petri dishes, and incubating for 3 days.
Diagnostic tests. Some of the more common diagnostic tests used for identification of S. aureus were employed.
The coagulase test was conducted by mixing 0.1 ml of a 24-hr culture with 0.5 ml of reconstituted Difco Coagulase Plasma in 10-mm test tubes and incubating for 3 hr.
Anaerobic metabolism of mannitol and glucose was detected as follows. Quantities (6 ml) of a basal medium (consisting of Trypticase, 1 %; yeast extract, 0.5%; NaCl, 0.5%; substrate, 1%; and bromcresol purple, 0.004%) were dispensed in 18-mm test tubes after the pH was adjusted to 7.2. The medium was sterilized, and each tube was inoculated with 0.05 ml of culture. Each tube was covered with a sterile vaspar seal, incubated, and observed after 24 and 48 hr for a color change.
For aerobic metabolism of glucose and mannitol, 12-ml samples of the same media were dispensed in 50-ml Erlenmeyer flasks. Inocula and other conditions were the same as above.
Acetoin was determined in the glucose broth cultures after 3 days of incubation. A 1-ml amount of the culture was added to a solution containing 0.5 ml of a-naphthol reagent, 0.5 ml of 40% KOH, and a few crystals of creatine. Development of red color within a few minutes indicated a positive test.
Counts on tellurite glycine agar were determined by surface-plating 0.1-ml amounts of 10-5, 10-6, and 107 dilutions. All black colonies were counted after 24 hr of incubation. These counts were compared with those from duplicate samples on TSB agar after 48 hr of incubation.
Nutritional studies. (Table 2 ). The eight strains of S. aureus showed no evidence of impaired physiological activity. Thus, we cannot confirm any loss of coagulase production (Klimek et al., 1948; McVeigh and Hobdy, 1952; Massieu, 1960) or loss of fermentative ability (McVeigh and Hobdy, 1952) . Recovery of staphylococcal strains on tellurite glycine agar was consistently less than on TSB agar. Recovery of 1 to 50% was indicated. However, all strains of S. aureus grew on the medium and produced black colonies within 24 hr at 37 C.
Nutritional studies. All eight strains of S. aureus were found to require both thiamine and nicotinic acid. In a growth medium with these as the only added vitamins, all cultures achieved at least 50% of the growth attained when seven vitamins were supplied. The addition of calcium pantothenate to the thiamine-nicotinic acid medium resulted in near maximal growth for all cultures.
Quantitation of the nicotinic acid requirement indicated that all strains required approximately 0.02 ,ug per ml of medium for half-maximal growth. There was no indication of a decrease in requirement as reported for some antibioticresistant strains (McVeigh and Hobdy, 1952; Ramsey and Padron, 1954) .
Deletion of the purines from the defined medium also gave no reduetion in growth response. In fact, some strains appeared to grow better in a medium devoid of added purines. (Evans, Buettner, and Niven, 1952; Gretler et al., 1955) . The weak coagulase test in 3 hr was somewhat surprising and was confirmed. Thus, although the original reason for seeking the neomycin-and novobiocin-resistant strains was not valid, the 12 cultures of S. aureus were studied with respect to antibiotic-sensitivity spectra and vitamin and purine requirements. The results indicate that this new collection of clinical strains was resistant to numerous antibiotics but had no unusual nutritional requirements, and reinforce the conclusion that antibiotic resistance is not accompanied by gross nutritional changes.
